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What is claimed is: 



\ 



l^laim 1. An isolated DNA sequence selected from the group consisting of:^ 

(a) a DNA sequence that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of amino acids 1 to X 
of FIG. 2A and amino acids 1 to 233 of FIG. 3 A, wherein X is an 
amino acid from 163 to 235; and 

(b) a DNA sequence capable of hybridization to the complement of the 
DNA sequence of (a) imder moderately stringent conditions (SO^'C, 
2x SSC) and which encodes a polypeptide that is capable of binding 
to TNF and which is at least 88% identical to a polypeptide 
encoded by the DNA of (a). J 

^Claim 2. An isolated DNA sequence selected from the group consisting off^^l 

(a) a DNA sequence that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of amino acids 1 to X 
of FIG. 2A and amino acids 1 to 233 of FIG. 3A, wherein X is an 
amino acid from 163 to 235; and 

(b) a DNA sequence capable of hybridization to the complement of the 
DNA sequence of (a) imder moderately stringent conditions (50°C., 
2x SSC) and which encodes TNF-R protein that is capable of 
binding greater than 0.1 moles TNF per nmole TNF-R and which is 
at least 88% identical to a polypeptide encoded by the DNA of (a)rj 

[jClaim 3. An isolated DNA sequence selected from the group consisting of: 
(a) a DNA sequence that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of amino acids 1 to X 
of FIG. 2A and amino acids 1 to 233 of FIG. 3 A, wherein X is an 
amino acid from 163 to 235; and 
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(b) a DNA sequence capable of hybridization to the complement of the 
DNA sequence of (a) under moderately stringent conditions (50**C., 
2x SSC) and which encodes TNF-R protein that is capable of 
binding greater than 0.5 nmoles TNF per nmole TNF-R and which 
is at least 88% identical to a polypeptide encoded by the DNA of 
(a)J 

|j::iaim 4. A recombinant expression vector comprising the DNA sequence 
according to claim 

£ciaim 5. A recombinant expression vector comprising the DNA sequence 
according to claim 2.JJ 

[Jciaim 6. A recombinant expression vector comprising the DNA sequence 
according to claim 3.^ 

[^Claim 7. A host cell transformed or transfected with the vector according to 

claim 4.^ 

^Claim 8. A host cell transformed or transfected with the vector according to 
claim 5.3 

[^Claim 9. A host cell transformed or transfected with the vector according to 
claim 6.^ 

f Claim 10. An isolated DNA sequence selected from the group consisting ofi, 

(a) a DNA sequence that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of amino acids 1 to X 
of FIG. 2A and amino acids 1 to 233 of FIG. 3 A, wherein X is an 
amino acid from 163 to 235; and 

(b) a DNA sequence that encodes a polypeptide identical to the 
polypeptide encoded by the DNA of (a) except for modification(s) 
to the amino acid sequence selected from the group consisting of: 
(i) inactivated N-linked glycosylation sites; (ii) altered KEX2 
protease cleavage sites; (iii) conservative amino acid substitutions; 
(iv) substitution or deletion of cysteine residues; and 
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(v) combinations of modifications (i)-(iv); which such polypeptide 
is capable of binding TNF.'J 
IjClaim 11. An isolated DNA sequence selected from the group consisting of: ■ 

(a) a DNA sequence that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of amino acids 1 to X 
of FIG. 2A and amino acids 1 to 233 of FIG. 3A, wherein X is an 
amino acid from 163 to 235; and 

(b) a DNA sequence that encodes a polypeptide identical to the 
polypeptide encoded by the DNA of (a) except for modification(s) 
to the amino acid sequence selected from the group consisting of: 
(i) inactivated N-linked glycosylation sites; (ii) altered KEX2 
protease cleavage sites; (iii) conservative amino acid substitutions; 

(iv) substitution or deletion of cysteine residues; and 

(v) combinations of modifications (i)-(iv); which encoded 
polypeptide is capable of binding greater than 0.1 moles TNF per 
nmole of such polypeptideTJ 

I^Claim 12. An isolated DNA sequence selected from the group consisting of: 

(a) a DNA sequence that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of amino acids 1 to X 
of FIG. 2A and amino acids 1 to 233 of FIG. 3 A, wherein X is an 
amino acid from 163 to 235; and 

(b) a DNA sequence that encodes a polypeptide identical to the 
polypeptide encoded by the DNA of (a) except for modification(s) 
to the amino acid sequence selected from the group consisting of: 
(i) inactivated N-linked glycosylation sites; (ii) altered KEX2 
protease cleavage sites; (iii) conservative amino acid substitutions; 

(iv) substitution or deletion of cysteine residues; and 

(v) combmations of modifications (i)-(iv); which encoded 
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polypqjtide is capable of binding greater than 0.5 moles TNF per 
nmole of such polypeptideJJ 
/^laim 13. A recombinant expression vector comprising the DNA according to 
any one of claims 10, 11 or 12rj 

fjClaim 14, A host cell transformed or transfected with the vector according to 
claim 13-^ 

^ Claim 15, A DNA sequence that encodes a polypeptide having the amino acid 
sequence selected from the group consisting of (a) amino acids 1-235 of FIG, 2A; and 
(b) a DNA sequence capable of hybridization to the DNA sequence of (a) under 
moderately stringent conditions (50°C,, 2x SSC) and which encodes a polypeptide: that 
is capable of binding to TNF and which is at least 88% identical to a polypeptide 
encoded by the DNA of (a).^ 

EjClaim 16. A recombinant expression vector comprising the DNA sequence 
according to claim 15^ 

^ Claim 17, A host cell transformed or transfected with the vector according to 
claim 1677 



Claim 18. An isolated DNA molecule encoding a protein comprising a sequence 
of amino acids selected fibm the group consisting of amino acids 1-163 of FIG. 2A and 
amino acids 1-233 of FIG. 3A, wherein said protein is capable of binding TNF. 

Claim 19. The isolated DNA molecule according to Claim 18, wherein said 
protein comprises amino acids 1-163 pf FIG. 2A. 

Claim 20. The isolated DNA molecule according to Claim 18, wherein said 
protein comprises aipino acids 1-185 of FIG. 2A. 



Claim 21. Ijhe isolated DNA molecule according to Claim 18, wherein said 
protein comprises iurnino acids 1-235 of FIG. 2A. 

Claim 22. / An isolated DNA molecule encoding a protein selected from the 
fiproup consisting /of: 

£§1 a polypeptide having a sequence of amino acids comprising 
amino acids 1-163 of FIG, 2 A: 
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(h) a Dolvpeptide having a sequence of amino acids comprising 

amino ajcids 1-233 of FIG. 3 A: and 
(c) a polypeptide identical to tfig polypeptides of £ai or fb} except 
for one or more modificationfs') to the sequence of amino 
acids selected frofrn the group consisting of: (i) inactivated N- 
linked glvcosvlation sites: (ii) altered KEX2 protease cleavage 
sites: and fiii) ysubstitution or deletion of cysteine residues, 
wherein said protein is capable of binding TNF. 

Claim 23- A recombinant expression vector comprising the DNA molecule 
according to Claim 18, 19, 20, 21 or 22. 

Claim 24. A host cell transformed or transfected with the recombinant 
expression vector according to Claim 23. 

Claim 25. The hcfst cell of Claim 24. wherein said host cell is selected from the 
group consisting of a microbial cell and a mammalian celt 



Claim 26. The host cell of Claim 25, wherein said mammalian cell is selected 
from the group consistipng of L cells, C127 cells, 3T3 cells, CHO cells, BHK cells and 
COS-7 cells- 



Claim 27. The/ host cell of Claim 26, wherein said mammalian cell is CHO 



cells. 



Claim 28. A process for producing a protein capable of binding TNF. said 
process comprising cultiiring a host cell of Claim 24 xmder conditions suitable to effect 
expression of said protein. 

Claim 29. The proce|^ of Claim 28, wherein said host cell is selected from the 
group consisting of a micrdbial cell and a mammztlian cell. 

Claim 30. The process of Claim 29, wherein said mammalian cell is selected 
from the group consistin^ of L cells, C127 cells, 3T3 cells, CHO cells, BHK cells and 
COS-7 cells. 

Claim 31. The pijocess of Claim 30. wherein said mamTnaltan cell is CHO cells. 
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Claim 32. An isolated DNA molcoiilc encoding a soluble TNF receptor protein 
comprising a sequence of amino acids selected from the group consisting of from about 
aininn acid 1 to about amino acid 163 of FIG. 2A and from about amino acid I to 
about amino acid 233 of FIG. 3A, wh^cin said soluble TNF receptor protein is ca pable 
of binding TNF protein. 

Claim 33. The isolated DNA/molecule according to Claim 32. wherein said 
soluble TNF receptor protein composes from about amino acid I to about amino acid 
163 of FIG. 2 A. 

Claim 34. The isolated T>kA molecule according to Claim 32, wherein said 
soluble TNF receptor protein cdVnprises from about amino acid 1 to about amino acid 
185 of FIG. 2A, 

Claim 3S. The isolate<d DNA molecule according to Claim 32^ wherein said 
TNF soluble receptor proteii/ comprises from about amino acid I to about axnino acid 
235 of FIG. 2A. 

Claim 36. An isolated DNA molecule encoding a soluble TNF receptor protein 
selected from the jBox^up qonsisting of: 

£al a TNF receptor polypeptide having a sequence of amino acids 
comprising/ from about amino acid X to about amino acid 163 
of FIG. 2j 

(h) a TNF receptor polypeptide having a sequence of amino acids 
comprising from about amino acid 1 to about amino acid 233 
of FIG./ 3A: and r' 
fc) a TNF i receptor polypeptide identical to the TNF receptor 
polypeptides of £al or £bi except for one or more 
modiyicationfsl to the sequence of amino acids selected from 
the CTOUp consisting of: £i} inactivated N-linked glvcosylation 
sitey (ii) altered KEX2 protease cleavage sites: and 
(iii y substitution or deletion of cysteine residues, 
wherein said sojuhle TNF receptor protein is capable of binding TNF. 
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Claira 37. A recombinant expression vector comprising the DNA molecule 
according to Claim 32. 33. 34. 35 or 36, 

Claim 38. A host cell transfoxmed or transfected with the recombinant 
expression vector according to Claim 37, 

Claim 39. The host cell of Cl^im 38, wherein said host cell is selected from the 
group consisting of a microbial cell/ and a mammalian celL 

Claim 40. The host cell of /Claim 39^ wherein said mammalian cell is selected 
from the group consisting of L cells, CI 27 cells, 3T3 cells, CHO cells, BHK cells and 
COS-7 cells. 

Claim 41. The host ce\]f of Claim 40. wherein said mammalian cell is CHO 

cells. 

Claim 42, A process for producing a protein capable of binding TNF. said 

process comprising culturing a host cell of Claim 38 utider conditions suitable to effect 

expression of said protein- 
Claim 43. The procWss of Claim 42, wherein said host cell is selected from the 

group consisting of a microbial cell and a mammalian cell. 

Claim 44. The process of Claim 43, wherein said mammalian cell is selected 

from the group consistinjfr of L cells, C127 cells. 3T3 cells. CHO cells. BHK cells ajid 

COS-7 cells. 

Claim 45. The/process of Claim 44. wherein said Tnammalian cell is CHO cells. 

Claim 46. Ai f isolated DNA molecule encoding a soluble TNF receptor protein 
comprising a secueiace of amino acids selected from the group consisting of from amino 
acid i to amino acid 163 of FIG. 2A and from amino acid 1 to amino acid 233 of FIG. 
3A, wherein said/soluble TNF receptor protein is capable of binding TNF protein. 

Claim 4X The isolated DNA molecule according to Claim 46^ wherein said 
soluble TNF ry^eptor protein comprises from amino acid 1 to amino acid 163 of 
FIG. 2A, 
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Claim 48. The isolated DNA molecule according to CAaim 46, wherein said 
soluble TNF receptor protein comprises firom amino acid i to amino acid 185 of 
FIG. 2A. 

Claim 49. The isolated E^NA molecule according to Claim 46, wherein said 
soluble TNF receptor protein comprises from ammo acid \ to anndno acid 235 of 
FIG. 2A. 

Claim 50. An isolated DNA molecule encoding a soluble TNF receptor protein 
selected from the group cdnsi sting of: 

£a][ a TNF receptor polypeptide having a sequence of amino acids 

comprising /from amino acid 1 to amino acid 163 of FIG. 2A: 
£bi a TNF reaeptor polypeptide havinjg a sequence of amino acids 

comprisii/g from anfiino acid 1 to amino acid 233 of FIG. 3 A: 

and 

(c) a TNF ifeceptor polypeptide identical to the TNF receptor 
polypeptides of £a} or £b][ except for one or more 
modifiication(s') to ttie sequence of amino acids selected from 
the fifroup consisting of: (i) inactivated N-linkcd ^vcosvlation 
sites: (ii) altered KEX2 protease cleavage sites: and 
(iiij substitution or deletion of cysteine residues, 
wherein said soluble TNF receptor protein is capable of binding TNF. 

Claim 51. A recombinant expression vector comprising the DNA molecule 
according to Claim 46. 47, 48. 49 or SO. 

Clairp 52. A host cell transformed or transfected with the recombinant 
expression vector according to Claim 51.. 

Claim 53. The hfest cell of Claim 52, wherein said host cell is selected from the 
group consisting of a mpcrobial cell £uid a mammalian cell. 

Claim 54. The ftost cell of Claim 53^ wherein said mammalian cell is selected 
from the group consisting of L cells, CI 27 cells. 3T3 cells, CHO cells. BHK cells and 
COS-7 cells. 
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Claim 55. The bpst cell of Claim 54, wherein said mammalian cell is CHQ 
cells. / 

Claim 56. A process for producing a protein capable of binding TNF, said 
process comprising cultnring a host cell of Claim 52 imHer conditions suitable to effect 
expression of said protein. 

Claim 57. The process of Olaim 56, wherein said host cell is selected from the 
group consisting of a microbial cdll and a mammalifln cell. 

Claim 58. The process o ff Claim 57> wherein said mammalian cell is selected 
from the group consisting of L fcells. CI 27 cells, 3T3 cells, CHQ cells, BHK cells and 
COS-7 cells. 

Claim 59. The procesi of Claim 58> wherein said mamTnalian cell is CHQ cells. 

Claim 60. An isolateHi DNA molecule encoding a protein comprising a sequence 
of amino acids selected from the group consisting nf amino acids 1-163 of FIG. 2A and 
amino acids 1-233 of FIQ. 3A, wherein said protein lacks amino acids 236-265 of FIG. 
2A and amino acids 234/-26S of FIG. 3A. respectively, and wherein said protein is 
capable of binding 

Claim 61. The isolated DNA molecule according to Claim 60. wherein said 
protein comprises amino acids 1-163 of FIG. 2A. 

Claim 62. The/ isolated DNA molecule according to Claim 60, wherein said 
protein comprises anrnno acids 1-1 85 of FIG 2A. 

Claim 63. Tne isolated DNA molecule according to Claim 60, wherein said 
protein comprises ahaino acids 1-235 of FIG. 2A. 

Clairn 64.. An isolated DNA molecule encoding a protein selected from the 
group consisting 6f: ^ 

(sl) a TNF receptor polypeptide having a sequence of anuno acids 
comprising amino acids 1<163 of FIG. 2A^ wherein said 
pcavpeptide lacks axnino acids 236-265 of EKL 2A; 
(b) a/ TNF receptor polypeptide having a sequence of amino acids 
Comprising amino acids 1-233 of FIG. 3A- wherein said 
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polypeptide lacks amino acids 234-265 of FIG. 3 A; and 
(c) a TNF receptor pofvpeptide identical to the TNF receptor 
polypeptides of £a£l or £bi except for one or more 
modificatioTifs) to ttie sequence of amino acids selected firoin 
the group consisting of: (i) inactivated N-linked glvcosvlation 
sites: (ii't altered KEX2 protease cleavage sites: and 
(iii^ substitution or deletion of cysteine residues, 
wherein said protein is capable of binding TNF. 

Claim 65, A recombinant expression vector comprising the PNA molecule 
according to Claim 60, 61, 62. 63 or 64, 

Claim 66. A host cell transformed or transfected with the recombinant 
expression vector according to Claim 65. 

Claim 67. The host cell of Claim 66, wherein said host cell is selected from the 
group consisting of i microbial cell and a mammalian cell. 

Claim 68. T le host cell of Claim 67. wherein said mammalian cell is selected 



ceHs> 



from the group consisting of L cells, C127 cells, 3T3 cells. CHO cells, BHK cells and 
CQS-7 cells. 



Claim 69. Tie host cell of Claim 68, wherein said mammRHan cell is CHO 



Claim 70. A process for producing a protein capable of binding TNF. said 
process comprising cutturing a host cell of Claim 67 under conditions suitable to effect 
expression of said protein. 

Claim 71. The process of^ Claim 70. wherein said host cell is selected from the 
group consisting of a microhiaf cell and a mnmmalian celL ^ 

Claim 72. The process of Clairn 71, wherein said mammalian cell is selected 
from the group consisting /f L cells, C127 cells. 3T3 cells. CHO cells, BHK cells and 
COS-7 cells. 

Claim 73. The i^rocess of Claim 72. wherein said mammalian cell is CHO cells. 
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Claim 74^ An isolated DNA molecule encoding a protein comprising a sequence 
of amino acids selected from thd group consisting of amino acids 1-163 of FIG. 2A and 
aiPiQo agids 1-233 of FIG. 3A, Avherein said protein lacks a functional transmembrane 
rcgioiL and wherein said proteih is capable of binding TNF. 

Claim 75^ The isolateq DNA molecule according to Claim 74. wherein said 
protein comprises amino acids 1-163 of FTG. 2A, 

Claim 76- The isolated DNA. molecule according to Claim 74, wherein said 
protein comprises amino acids of FIG. 2A. 

Claim 77, The isodated DNA molecule according to Claim 74, wherein said 
protein comprises amino/acids 1-235 of FIG, 2A. 

Claim 78^ An isolated DNA molecule encoding a protein selected from the 
group consisting of: 

£ai a TNF r^eptor polypeptide having a sequence of amino acids 
comprising amino acids 1-163 of FIG. 2A: 



a TNF receptor polypeptide having a sequence of amino acids 
comprising ammo acids 1-233 of FIG, 3A: and 
a TNH receptor polypeptide identical to the TNF receptor 
polvpjbptides of (a) or £bl except for one or more 
modiIication(s^ to the sequence of amino acids selected from 
the group consisting of: (i) inactivated N-linked glycosvlation 
sitey. (jd^ altered KEX2 protease cleavage sites: and 



substitution or deletion of cysteine residues. 



wherein said proi ein lacks a functional transmembrane region: and wherein said protein 



is capable of binding TNF. 

Claim 79: A recombinant expression vector comprising the PNA molecule 
according to Claim 74, 75. 76, 77 or 78. 

Claim 80, A host cell transformed or transfected with the recombinant 
expression vector according to Claim 79, 
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Claim 8L The host cell df Claim 80, wherein said host cell is selected from the 
group consisting of a microbial /cell and a mammalian cell. 

Claim 82, The host cely of Claim 8L wherein said tnammAHaTi cell is selected 
froTTi the group consisting of U cells, C127 cells. 3T3 cells. CHO cells. BHK cells and 
COS-7 cells. 

daim 83. The host cfeU of Claim 82. wherein said mammalian cell is CHO 

cells. 

Claim 84, A process for producing a protein capable of binding TNF, said 
process comprising culturing a host cell of Claim 80 under conditions suitable to effect 
expression of said protein. 

Claim 85. The process of /ciaim 84, wherein said host cell is selected from the 
group consisting of a microbial/cell and a mammalian cell. 

Claim 86. The process /of Claim 85, wherein said tnatnmaliaji cell is selected 
from the group consisting o/l cells, C127 cells. 3T3 cells, CHO cells, BHK cells and 
COS-7 cells. 

Claim 87. The process of Claim 86, wherein said mammalian cell is CHO cells. 
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